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We have analyzed the minor element compositions of MINOR ELEMENT COMPOSITIONS OF IGNEOUS
thirteen >1 mm igneous fragments from Apollo 11 soil FRAGMENTS -- All 13 rocks were analyzed for a suite of
10085. Nine of the igneous roflagments have chemical minor elements by INA at the High Flux Isotope Reactor,
compositions consistent with other mare basalts from Mare Oak Ridge National Laboratory, TN (Table 1). These analy-
Tranquillitatis:  six plot within the field for Groups B3 and ses are plotted on a K (ppm) vs. La (ppm) diagram which
B1 basalts and three with the field for Group B2 basalts. includes fields for the Groups B3-B1 and B2 badq&}drom
Three of the thirteen igneous rocks have been affected byMare Tranquillitatis (Fig. 1). Three of the igneous fragments
some degree of KREEP overprinting, yielding further evi- appear to have been either 1) affected by KREEERasoma-
dence of the pervasive nature of KREEP,even in the easterrtism, or 2) to contain more abundant mesostasis, and cannot
near-side landing sites. A single sample is enriched in K, butyield petrogenetic information about the Apollo 11 landing
relatively depleted in the REE. Could this sample be anothersite. A single sampleX297) is enriched in K (2160 ppm),

lunar granite? but is relatively depleted in the REE (L&883 ppm). This
INTRODUCTION -- In July of 1993, we began a study of sample could represent the K-frac of silicate ligumnis-
igneous fragments in Apollo 11 and Apollo 12 sdils4] cibility and/or lunar granite, but needs to be studied in fur-
that is completed with this report and a pair of companion ther detail. Nine of the igneous rocks appear to represent
reports on the Apollo 12 sampl§-6]. In total, wehave two of the main groups of high-Ti mare basalts found at this

analyzed over 64 igneous rock fragments for both mineral- landing site. Basaltd277 ,1282 ,1286 ,1287 ,1288 and
chemical and bulk-rock minor element compositions. Soil ,1290 all plot within the field for Groups B3-B1l basalts.
sample 10085vas collected in ALSRC containei0@3 as Samples, 1289 ,1292 and,1293 plot within the field for
part of the Bulk Sample at the Apollo 11 landing site and Group B2 basalts.

originally consisted of 569rams of “fines”. This sample The full REE patterns for the six B3-B1 basalts and the
was sieved and thought to contain only <1mm fines; how- three B2 basalts are shown in Figs. 2 and 3, respectively.
ever, upon further examination, approximately §r@ms of Typical of high-Ti mare basalts, all of these fragments are
fragments were found to be >1mm in s{zé. This size demonstrably LREE-depleted.

fraction became subsample 10085,104. A separate subsamCONCLUSIONS -- Over the past three years, we have ana-
ple of approximately 57 grams was then sflitt61), and it lyzed a total of 26 1-4 mm igneous fragments from Apollo 11
is from this subsample that the fragments described hereinsoil 10085, 1161. From this suite of samples we have dis-
were taken. Twenty-si%-4 mm rocklets, mostly basaltic to  covered ten “new” Group B3-B1l basalts and five “new”
gabbroic in hand specimen and varyingmass from 95 to Group B2 basalts. A single sampl&239) is enriched in K

18 mg were chosen from sdil0085 for a reconnaissance (2160 ppm), but relatively depleted in the REE (L&.83
trace-element study. Thirteen of these analyses were re-ppm) and could represent a “new” lunar granite.

ported previously and the remaining thirteen are reported

here.
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Table 1: Chemistry (in ppm, except where indicated) of >1mm Igneous Fragments from Soil 10085
1274 1275 ,1277 ,1278 ,1282 ,1286 ,1287 ,1288 ,1289 ,1290 ,1291 ,1292 ,1293

Na(mg) 3.92 435 2.65 3.63 2.37 278 215 426 292 3.14 311 3.43 452
K 1830 3050 469 2440 412 426 252 874 405 599 2160 694 930
Ca(mg) 84.8 76.9 859 83.0 79.7 86.8 73.1 105 76.3 92.1 98.8 88.1 106
Sc 804 715 880 830 820 77.7 779 84.0 80.2 926 993 75.2 88.2
Cr 2530 1890 2690 2570 4130 1760 3320 1320 1650 2110 1780 1640 1240
Mn 1810 1800 2030 1850 2030 2050 2060 1700 2180 1770 1960 2040 1810
Fe (mg) 163 158 156 166 150 153 164 116 178 131 148 173 116
Co 28.6 24.0 175 284 277 17.2 24.2 16.5 15.4 15.0 11.7 19.6 9.49
Ga 6.5 6.9 5.1 2.8 6.5 5.2 6.7 5.6 5.5

Ba 344 384 361

La 26.6 31.7 9.01 279 5.5 734 474 104 15.6 7.22 8.83 235 13.2
Ce 81.5 1014 36.2 93.7 220 37.2 169 511 61.0 25.3 47.9 74.4  70.9
Nd 544 779 26.8 70.0 158 23.0 35.0 16.0 348 476 43.0
Sm 20.8 24.5 9.83 22.0 6.69 11.3 7.32 15.2 14.0 11.3 13.1 20.4 18.8
Eu 2.30 2.74 1.69 2.33 127 226 165 3.04 1.90 212 230 242 3.38
Tb 4.71 5.73 244  5.09 1.60 293 198 3.60 3.23 258 347 460 4.67
Dy 33.0 378 16.4 343 11.9 19.4 12.9 253 233 19.3 21.0 304 315
Ho 5.63 7.52 2.85 6.80 247  4.06 223 487 497 3.65 414 5097 6.14
Tm 5.62 776 374 9.62 289 750 4.01 104 7.97 5.02 115 9.85 17.9
Yb 17.7 20.2 9.26 18.9 6.33 111 7.70 129 12.3 9.69 121 17.1 15.9
Lu 2.49 2.79 130 257 0.917 158 1.17 191 1.82 1.42 1.78 2.43 2.26
Hf 16.6 18.3 8.02 16.9 532 101 7.51 10.2 10.8 7.63 9.86 13.8 115
Ta 1.82 2.50 1.20 250 1.74 1.40 1.40 1.57 1.89

Th 330 366 0.790 3.05 1.40 1.02
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